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, covariance matrices, residuals resulting from a fixed factor
estructure, ard factor_ loading patterrs for the various questionnaire
formP. The item-order effect appeared to be,tore pronounced'for
adlacent item pairs than for item-pairs separated by one ortlwo

' items. Only a marginal effect was demonstrated for item grouping with -

captions. It is probable that low-inference type items factor
structures obtained from survey data are dependent upon.item order,

, but only minimally affected by item grouping. (Authof)
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Five questionnaire formT containing 61 items specifying potential
Inservice topics for public school teachers were sent to a s4atified random
Ara

!ample of Indiana Publia SCho011 administrators and curriculum supervisors.
The five florms differed in that, f9r two formss the items were :ungrouped

4nd appeared in afferent Orders; ands, for, three forms, the items appeared
.41n diff'erent.trders and were presented Within' afferent labeled item groupings.

. .

. . A 68 percent tte plded 111468 use(able questionnaires, Dor the ciata../
reurn ra ,

. analysis.s; An7iteni-order effeit was demonstrated by comparing Pearon, prodUct,-
i .

g

.manent cor;relatiOps, lovdriance matrices, residuals resultsting from a fixed
.,

.,. ... . .

fr a .
Willis. The item-Order 'effect appearl ta be more pronounced for ,atsljacent

. c. item pairs than for: iVem pafrs separated tly, one or two items. 'ally -a
. .

,. effedt .was demonattrated fOr item.grouping with captions.,

-** fliter'stnieture', and factor loading patterns .for the varioul v4+estidTaire.

4'
4.

. it is probable that for loyzi-inference type itrs factor stiuCturesat
)obtained film survey data are. to-some extent 'deperent upon it-em order, but

-,only minimally affected by iteM grouping. ,
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Interest In the possible effects of item order (seqluence)

-on the analyses of guestionnalee data stemmed from an examination of the

responses of a rando% sample of teachers to a 61 item instrument .designed
f

, to assess teacher perception of inservice training needsAK. T. Schurr,

,/

was fairly consistent regardless of the nuMber bf factors extractlea: That

.

F. Sciara,.et; al, 1978). In attempting to interpret a factor,analysis of

these data, the question arose as to whether the obtained inter-item corre-

Iatiqns, and subsequent.factpr,analyses could be influenced,by the

sequencing and/or grouping of the items. Of particular interest was the

possible influence of item sequence on correlations of adjacent pairs of

Items.

The particular results which piqued this question were (1)4e residual

"correlations of adjacent item pairs, after the extraction of factors, were

generally positive and larger than Other residual correlations and (2) as

might be suspected from this pattern, as the number of factors retained
. .

for rotation was increased', the rotated factOrs consisted mostry of sets

of items which appeared in sequence 6n the questionnaire. This pattern
alk

is,'using an additional. factor tended to split one sequence of items into

two sequenc
I

,of items.
I

Since' In attempt had been made to prqvide some logical organizat

the items, the factors with a retatrVely small number of items cowl
4

meaningful substantille interpretation. HoweVer, the eigmma wa exher, a

for

given

solution consisting bf factors with a'small nUmber of items had stantive

meaning or whether these weaker factors were in fact an art

ner tn whtbi the questionnaire was constructed:
< ),

/

f.the man-
.

'-1-
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A survey of the related literature indicated a concern for item

sequence or orcie4- effects has been expressed by others (see Perrault,
4 .

'576), but relalivel.y few studies have been c nducted to ess'ess the

effects. Most of the expressed concern has been)conftned to the study

of item order' as related to items appearing early-or toward the end

of a ettonnaire, where-factors such as fatigue may become important,

or the pos,itioning 4 one item relative to another closely related item,

.blasing responses to the.latter

Sudmen and Bradburn (1974) concluded that no theory regarding position

effects could be formulated without. considerable additional research. Later,

Bradburn and Sudman (1979) stated that item 9rder was of minor importance In
A

influencing responses obtained through the interview technique.

Most of tudles of item drder effects have been concerned with;
'

either the comparison of mean item response and/or proportioris of respondents

"agreeing" wrth a statement. Examples of investigations for order effects

Laing this type of-analifsis are provided by Krant, Wolfson, and Rothenberg

(1975) and Clancy and -Wachsler (1971).. 'Arent et al. compared responses-

to 46 items placed near.the beginning"of the questionnaire with responses

to these items when 'placed near.the end of the questionnaire. They found

that for items
1

measuring aititudes toward pay, Job security and advancement,

respondents tended,to choose ex/treme responses lass frequently when an item
4)

appeared near,the end of the,- estionnaire and saw ihis as an important

tonsideration for researcher comparing information from one study to another.

Clancy and Wachsler'investigated item position by inserting six agfee-disairee

type Items into two .versions of a shared-cost questionnaire (items appeared

near the beginning.in dna and near 6e end in the second version). They

V
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concluded the magnitude of the effect was so small as to Ile of-no concern for

that type of data.

Metzner and Mann.(1953) considered the problem of observed correia-
.

tions for items of a questionnaire being artificially inflated as.a result

of item grouping by using a sequenced (items grouped and captioned by sub-

Ject)/4nd nonsequenced (items interspersed with other subject areas) form

of a questionnaire. They were unable to conclude that grouping with captions

bed to an intensification of a correlation between items. Kane (197T)

studle adjective scale order in the use of a 4mantic differential. Using

factor analytic techniques and a comparison of factor loading patterns he
,

concluded there were no'significant item order effects on the factor structurej

The preset* study differs from that of Kane since he,used what Popham

(1978, p. 196) terms bAgh-inference items and the questionniare employed

in this study contained low-inference items. It dtflers from the Metzner

' arid Mann study in Oat a'larger number of items was used'and five forms
I.

rather than two were administered. The use of five forms permitted better

estim tes of the relative effects of item grouping and sequencing, since-

these

'and Mann.

effects were confounded in the correlations i'eported by,Metzner.

Sample and Instrumentation

Method .

Data for the investigation were obtained as part of an ongoing stcly in4

which revonses to the same 61 items used in the study of teacher perceptlions

woo)** obtained from a stratified random sample of IndiSna Public School admin-..
4

istrators,and curriculum supervisors. The purpose'of this phase of the on-

goingitudrwas to compare teacher and ad inistrator-super perceptions

\ s
4
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of inservice needs. To investigate the item sequencing'and/or grOuping ef-

fect(s), five distinct forms were constructed. Each form ieffected:a different

organization of the 61 items.

, The 61 items consisted-of brief descriptions of skills or activities that \'

inight serve as topics for Inserie training. The respondent was requested to

rate each item using the following scale: (1)- among tile least useful; (2) of

little use; (3) of moderate_ use; (4) of_use, but not one of the most useful;

and (5) among the most useful.. The items are shown in Table 10..; The five .

.,torms of the questionnaire consisted of the items appearing in: (1) the same

seven Item groupl,ngs and in theipame sequence that was used in the teacher
kr.

Study; (2) the same sequence that was used'in the teacher study, but un-

grouped; (3) a random sequence; (4) seven groupings representing a plausible

seven factor structure determined from the analysls.of,the teacher data;.and.

(5) nine of ten item,groupings'representing an alternitive plausible factor
-

structure determined from the analysis of the teacher data.

Five proportional randomi sdmples of respondents, stratified according

to.their administrative-supervisory,positiori, were selected. Each sample

responded to a different form of the questionnaire.. Names.of respondents

wer.6 obtained Prom an Indiana Department of Indiana tapeorall administrative

and Supervisory public school posi.tions. The samp)e size for Form 1 .

was two Oates as !large as for the other forms. This was done to,asure that,

in the Oent that the aliernat,ive forms affected admInistratoi responses, a
0

..

suffiCient number of reiponses to'Forwl.would be'obtained for a compa-rison
*.

. k
. . .

to the teacher data. A 68 perCent return rate, 4nc1uding one folloW-up,
14

S.

4.. `

:-..

.
i. . .- . .

. ,
include in the data analyses. ' NUmbtrs.of usable questionnaires by form were:

. . , . .

N I ..

.048(4-(2) 244, IS) WA 14057, arid .(5) 236.
% 1111r

.1' ' % , . .

resulted In 1,618 responses, of whUh 1,468 were sufficiently complete to

,.

. ,"., ..
A . ,

, -
.

1,

04
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Statistical Procedures

Four typee or procedures were used in analyzinglitheobtained data:

5

- comparing simple correklations, comparipg covErrience matrices, using confirma-
. e

-.tory factor'analysis procbaures 'and%giing exploratory factor analysis pro-.
4

,cedures. -The first procedure was to compute.Pearson product-moment correl.r.
....

,"N tions for ttem pairs thatApgeare.eas adjacent
*

items on one form' of the
,.

(

40'

. s

questionnaire, bux novadjacent-ivms o'n another form, In particular,.corre-.
.

. .l .
. /

,

a

lations corresponding'to pairs of items.adjacent on Form 3 (ranaom item

sequence) but p6.t on Foem.2 were computed and compared using:the procedure

described in.Glass and Stanley.41970, p. 320.. Sincp all items appearing

ungroupecl, the .(111rection"of differen4es betw7en th

and the test's of statistical.significance for-dtfferences

on Forms---2-and 3 were

observe4 Correlati3Ons

provided for ah assessment of"a seqUence.effect-apart from tn item grouping. -.- .

effect. Although possibly subjett to a. grouping, effect, additIgnal/compar0.
..

sons were made for adjacent ys. nonadj'acent item pairs on\the other forms.'
s-

- The second procedure involed fhp ue of COFAMM, a-comPuter program for

conf,irmatoey and exploratory facter Analysis (Sorbon.and Jkireskog, 1976)..
-

.

It was used to test (1) the equivajence of the coimriance matrices for

particular pairs of questionnaire fOrms, (2) themodels sptcified for the

cffintiance matrices after.appropriate equality constraints had been relaxed,

end (3). the fit of a factor solution for Form 1 (the orginal-questionnaird

foem),to comparable data obtained thAough 'other farms.. IJeful leferences

on the Use 'of this program are the COFAMM therS.Guide, Jiirikog (1971)4 Long
<

.(1976), and SiirbOn (1974).

in general, theomodel tested by COFAMMI
,

I,

. are

A:

*

..

"4

Ig 1106 fg

and Its associated parameters

<.



where x is a p x 1 "vectoi- of observeijlueslor group g 1 or 2, /g Is

apx1 vectOr of location parameters,A iSapxkparameter matrix of ,

,

'factor loadings, fg the k common factor,s, and .4 being the p unique,factors

or resIduali.. .If It Is assumed in the model that E(z 1 = 0, E(f ) = Q
9'

and z and f rbe unciirrelated, it follc:N,that!

tig 19 * 92g
and that ,

.T.g tg2g.Vg;4'

.

6

(2)

(3)

' where g is the covariancelnatrix of fg,-Tg the covariance matrix of zg, and

V is the mean vector of x
.

In using COFAMM, one.has three optkons in specifying characteristics Of

parameters. in a hypOthesized model:. (1) fixing parameters to haxe assigned

valves,. (2) constraining,parameters which are unknown to be equal to one or

more other'parameters, and (3) freeing parameters which.are unknown and not

.constrAined to be equa) to other parameters. 0 a hypothesized model does not

psrovide an adequate fit bo the data, as determined by the chi-square itatistic,

then sine, of the fixed and/or constrained parmeters can be relaxed (f?eed)

andta n11.4 cht-square. statistic for the modified model is computed. In

general 'there t interestin both the adequacy of fit for the newly speOfied

model and.the reduction in the original chisquare swistic/brought about

0 relaxing the' constraints on the parameter.s.

.1n-testing the equivalence of:pairs o1:ovariance.matrices, AI and A2

,were conStrained.to. be equal P x P identitif matrickp, t .and t2 were constrained

to be equal
. .

matax, but

p x p matrices, andll anti T2 were fixed to-be equal to a diagonal

containirkg.izeros on the diagonal (0). When the Chi -square,Ns,!atistic
fa

indicated a lack of/fit; equality constraints placed on.Ig werd relaxed to
A
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test hypotheses about order and/or grouping effects. Parameter specifications-

for fitting the Form i factor solution to the correlation matrix of other

groups were to fix A to equal Al, free t and free a diagonal T. This pro-
.

5
cedu're is consistent with the ones illustrated by Scirbom anti JOreskog (1976)

.

(
.

.
?

and Lawly and Maxwell (1971), but they simultaneously fit ,mo groups with

0 66 .1126 ti 0 022 and T1 and T2 specified as free diagonal matl-ices. Selected.,

'differences between the observed and estimated matrices, the residuals, were

-Inspected to determine if a pattern reflecting ao item sequence effect could

* befidentilled. A

factor analysis procedures were also emploYed in an exploratory sense.

A principal coMponents analysisvas conducted.a.L means for determining the

number of factors needed t9 explaill the variation. in an item set for the

. Form 1 data. This analysis .was conducted usjng the Statistical Package for
,

, the Social. Sciences (SPSS) factor analysis routine,. information used in den
I

tiding, on the number of factors :la's the determination of the number of eigen--

values.greateethan one, the relative values for all elgenvalues (Scree test)

.

and the inspection of Virimax mtated solutions corresponding to iterated

principal factor analyses baied on a fewer number of factors.

Usfng the riumber Of.factofs Cletermined from the'SPSS analysist the

computer program EFAP (jOresko6 and SOrbom, 1976) was used to generate the
q

factor loading matrix used as input to. COFAMM. A deci'sion was made to-pro-f

duce the factor solution using the Lumeighted least squares (ULS) option for

FAP as this produces solutions equivalent to those obtained. )rom the iterated

principarl factor method (see EFAP user's.guide).

rill.
...

Sibce the typical researcher is concerned with results of factor analyses
.

_ s
for exploratory and/or data reduction purposes,,default optio for the SPSS

factor routine'were used. The procedures for obtaining the factor solvtion for
^

each Forms 2, 3, 4 and 5 were cOnskstent with .-that obtained for Form 1.
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Those five resultant sets Of factor loadings were;tilen,inspected to ascertain 1

whether differences la the constructi9n of the questionniare affected the re-
/

// .sults and, consequently, affect how one might proceed in reducing data by

summing the associated Items for the Identified factor's.

.

A limitation to the study was that the real .core requirement needed to

procesiianalyses-involving all 61 items exceeded what was available on the

local computer configuration. Consequently, the analyses were performed with

four subsets of Items i-ather'than WIth the entire set. Dtherences in,the

Item organization of Forms 1 and **was used as the basis for determlhing the

subsets. The subgrouping of Items are Udentified In Table 1.

Insert Table 1 about here

Item Subsets 1 and 2, each containing 17 items, we're of'mo;t interest

since the primary differences between Forms 1 and 4 were the result' of re-

ordering and redltoupins these items: Subset 1 contaitis,two sets of .items,

10-13 and 40-43, which appeartd as separate groupings on Form.1, bUt on
,

Form 4 each set Was combined-wi-th other items. Items 10-9 were combined

with items 44, 16-19, and 24; and l'ems 40-413 were combined with 19, 22,

23, and 25. Subset 2 appeared as.a single group of Items on Form-1, but

was split into two item groups on.Form 4: items 32.-39 and. 27-31. An

additional mod(ficalon tip- this subset was to group Ltems 4, 20, 21, and 26

with Items ;27-31e
-

.item Aubsets 3 and 4 appeared identically equenced on Porms 1 and 4.

Coniequently, tests of the equivalency of the Form 1 add Form 4 covariance

matrices were expected to display an adequate fit for Subse& 3 and 4. If

lok

ttem grouping or.sequencing effects were operaling, differences between Forms 0

I and 4 shOuld be expected for item Subteis 1 and 2.

GL-,\

1 I
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Results indicative of the sequencing and grouping effects follow.

'Equivalence of Forms 1 and 2, Forms. i and 3; Forms 2 and 3, and Form's)] and

4 would indicate neither item sequencing nor item grouping had an effect.

Differences for all four of the comparisons would indicate both item se-
!

quencing%nd item grouping had an effect. Since items on Form 2.appeared.

In the same order as on,Form 1, but were, ungrouped, a result finding the,

equivalency of Forms 1 and-2, and differencesbetween korms 1 and 3 (the
_ _

random sequende form),.Forms 2 and 3, arid Forms 1.and-4 (for items reordered

on Form 4) would indicate-only a sequenCe effectt Differences between Forms

1 and 2 and Forms 1 and 4, (for/ .items reclassified on Form 4, but not-re-

ordered) would indicate a grouping effect. ,

Results

Correlations
%

,

The Pearson Prwidtict Moment Correlations I'd,- adjacent istimn pairs on

questionnaire Form 3 are:provtded 40,Table 2. ,

Insert Table't about 'here

14
s

'Since Form 3 represents the random form and the intent was to seek tonfir-

mation tht items appearing.as adjAcent items would correlate to a higher

. degree with one another than if the items Wiere 'separated, comparisons were

made between those item_pairs.appegrIng.6 adjacent:onForm 3 but not on

Form 14 The differences between corcelatiods were then tested for statis-i
.

tical significance. A two-tailed test with an alpha ievel of .01 was used
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4
as i partial control for the_rhrge nufliber of tests made. Of,the 61 item-

,

patr corALatlons reportedo 21 'were statistically different with the higher

correlation always fa;mring the adjacent itemi. Of the remaining 39 item

..pairs.34 observed differences in correlations were in'the anticipated direc-
.

tion while ('-.)nly 5 were in the)opposite direction: -It should be,noted that

although there we're 5_Item pairs for which the observed nonadjecent. appearjhg

ttems correlated more highly, the difference wl t4e laTgest magnitude was.

'only Also lt,ls Interesting td note th t for 4 of 5 pairs where

nonad)gcent items had the laPger (*served orrelation, the _nonadjacent items

appeared wIthIrr the same Mentified group of Items.

Aipport fot*If above finding's ts con ained in the information assOclated

with the item mOrs as determined.from Form 2 shown in Table 2. The Altems
S.

,

on.thls form ars In the same sequence ps for onm-1 but Ao.not appear in

idep_tified groups. .In comparing the Form 2 an Form 3 correlations it.is

seen thaS4 out-of 60 flifferences were )statistICa y grearty than zero with.,
.

58 observed differences greater-and .onty 2 observed.differences less than

zero. 'It Is 046.1ficant that the.lirger of these negative differences is,

In an absolute sense, only .096,c

Vanjance : Covariance Equivalence ),

A summary of Information obtain44 from the comparisons.df the covariance
ft I

matrices is provided in Table 3.

4241k

tt

Insert Table 3 about here

Usilpg.-on alpha levet of .01, 1.tseam be seen that for item Subset 1 (items 10-14,

16-19, 22-25,-and 40-43) the results marginally .supported a model assuming

.*

,
-
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equivalent covariance matrices for Forms 1 and 2. (X2 201.18, df 153,

and p < .0060). This wbuld.indiCate thWt grouping I;ems for the respon-

dents maj not necessarily influence the covariances of items apRearing
4

./On a queetionna.ire.

For the'seme sot of items a comparison of Form 1 responses w4th Form 3

(random) responses indicated a definite lack ofifit to the.hypotnetized model
,

of equivalence 6(2 an 393:00, df 153; p .00 1). Thus', some evidence for the

suspected,item sequence effeci was apparent. Slwort fbr thit finding was found

when the equivalence of Form\2 and Form 3 matrices was.tested and the result.

was again evidence of a lack of fit (e 395.09, df 153, p<4.0001),

The comparison of Forms 1 and 4 for item-Subset I was of special interest.

The regrouping of these on Form 4,reOlted in a different Item sequence than

on Form 1 for sometltem patrs but not4othars: Based on the results reported

4- earlier for comparisons of correlations of items adjacent on one r'but

nonadjacent on a Second, It was expected that a'difference between the.two %

covariance matrices could be partially explaineeby diVerences between-co-

, variances for item pairs'sequenced differently on the two forms. The two

matrices, shown as correlatibn matrices, appear in Table 4. Thote 'pairs of
F.

- Items wIose covariances were expected 'to be infbmenced by a sequence effect

see in icated by numbers used as superscripts. It should be noted that all-

difforencds between these pairs of items were in the anticipated direition.

nsert Table 4 about her

4
4

- Correlations for additional adjacent item pairs are presented In Table 5.

-ot

a

insert ?Ole 5 about here
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These pairs are composed of one item_from the subset and an adjiCent item

which was'nat considered to be part of the subset. The item pairs pre-

stinted are limited to those that appear as adjacent items on only one of

12

Forms band 4. For item Subset 1, all eight of the Form 1 adjacent item pairs

had higher correlations than-for4Orm 4. However, only'one of the three'4

cipicent item pairs for Form 4 had larger correlationsAhan found for Form

4
1. OP

ResultsIshown in TS4le 3 indicate ,the equivalence model for-item,

Suliet 1 did not fit the co aristop Of Forms 1 and 4 (x2 = 280,18, df = 153,,

iar 11.<0001). 4-3-econd mode.' In which the equality constraints were relaxed
. .

for parameters associated with adjacent item covariances also provfded an
I

inadequate'fit to'the data (x2 = 199.68, df = 145, p<.0020). Thus,'it

appeared additional differences existed between the two covariance matricep

not.taken into account by the newly. ecified model. However, the relaxan

tton of the equality constraints for these cRariance parameters did.provide
4

for a significant.improvement in the fit as demonstrateeby the significant

reduction of thechi-square value (x2 = 80.50, df = 8, p<,0001). This re-

suit provided Additional support for an effect of item sequence on the co-t

variances corresponding.toVadjacent items. 1

Since the effects of item grouping and sequence coijld be confounded for

additional comparisons of items grouped differently ce 4 and

Form 1 (items 14, 16-19, 221-25), ditional models reilecting a distinct

A

,grouping or sequence-iffect were not tested. Instead, a model was specified

which retained the equality consiiiints for only Items appearing in the

same groups and in the same sequence on both forms.(items 10-13 and 40-43).

: This Model provided for 4 significant reduction im the chi-square value
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(x2 = J70.27, df f69, p < .0010) and an adequate flt for the data (x2

df 36, p < .7739). Thus, the reorganization of the queStionnaire affected

only those Items which appeared.in different sequences on the two forms.

Although a model was not specified to test for a second order lag.

effect, (i.e., one item separating an itel pair)-an inspection of the

Form 1 and Form 4 correlation matrices reve d that all of the nine pos-

sible-comparisocis of second order lag correllations favored the,form _on which

the ttemkpair appeared with only one item separating the ()air. These nine

correlations arg\indicated in Table 4.by alphabetic superscripts.
s.

Forms 2 ani 3 were used in analyses for testing possible second-(one

item separallOon) and thIrd.(two'item separation) order lag effects in

addition to testing a first order effect. These forms were used for the

analyss because the'ltems appeared in a different sequence on the'two forms

and item groupings ere not empplo?ed for either form. Consequentiy,litem

grouping and seciu ncIngwere not con nded.

As shown in Table 3, a.midettlor which the first order equality constraints

were relaxed In t e Form 2 nd Form 3 compaiiison provided for a significant
4

reduction in the hi-square Jiue. (x2 = 109.13, df 13, p<..006). AlthdUgh

the chi-square 'value was also significantly reduced for models relaxing the

second order equality constraints (x2..21.64, df 9, P40110). and the third

order constraints (x2,- 44.42, df. 8, p .0001);,the relaxation of first,

'second, and third order constraints did not' provide an adequate fit for...the

/

. .

data (x2.. 223.90, df 123, p<.0001). This'iUggests that other, unexp)ored
.

\

;

differences existed between the two data sets. An inspection' of the correka-

tions for Form 2 and Form 3 revealed that the most consistent influence of

!ULM sequencing was its inflationary effect on correlations between adjacent

4

16
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If an item sequencing 'effedi!was operating on second and third order

correlations, it did not appear tO be as'ystématic as for adjacent Pairs.

The same*procedures were used in the apalysis of item Subset 2, items .

/

4, 20, 21, and 26-39. The distributkong of Subset 1 ar.)d 2 items were sinilt

lar in that Subset 2 Ltems also appeared as two separate item groupilngs on

Form 4 and one or more of these items appeared withi_one of three item

groupings on Form I. Items 27739 appeared in the same sequence4on both

-.forms; but items_32-39 were plaCed in a.spcond grouping on Form 4.

Results for the ovgrall corOarjsons for,Sjubset 2 (diplayed in Pbrt 4'

8 of Table 3) were similar to those found for Subset I. Models for'whieh
\-

equality constraints were placed on all parameters of.the covariance niatrices

yielded significant chi-square valges for comparisons of Form 1 with konm- 2'

\

(x2 m' 214.27, df 153, p <..0008), Form 1 with Form 3 (X2 1" 358.72, dfr

153, p <.0001), Form 1 with Form 4 (x2 .-. 237.85, df t53,,p < .0001),
4

and Form 2 with Form 3 (x2 1" 337.30, df 1,53, p < .00al). As with the
.

1,
analysiscifkthe Subset 1 items, the smallest chi-square value wis obtained N

from the comparrson ofiForm 1 to Form 2 and the largest chi-square values .

resulted from the comparlsons of Form 3 with Form 1 and Porm 2.

Results for item SUbset'2 analyses baied on modified models, Wherein

equality constroints were relaxed, Were also similar to those found

for 'Subset 1. Aelexation of the first order lag constraints for the Form 1

wi4h Form 4.comparison reiulted in'a sivolficant,reduction in.the chl7square

' value (x2 9.80, df 3, p .0249). The correlation matrices, for both

forms are-provided In,Table 6. All three of the differences,between the

adjacent Item patr correlations were in the anticipated direction. These

correlations are indicated in the tabl?y numerical superscripts. Also,

four of the five differences for item pairs with one item appearing between
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them were in the nticTPited direction. Tilese are indiated.by alphabetic

/

15

f superscrrpts,

insert Table 6 about here

A

Addftional adjacent item pair correlations (one item of theOmir not a perl.

0- -of the :set) were also compute4 for SU6set.2. Three of the four item pairs',

/ , identified in Table 5 had larger observed correolations for the adjacent item

v

pair.

k

The model in which dquality constraints for parameters associated with

ttems nA contained in the same item groups in both forr4 (items 4, 20, 21, 26).
;

(
9

weTh rd1axe1, yieldld a significant reductidn in the chi-square value (x2
. 1.

)

11t20, df m.59, p < .0001) and provided for a reasonable gobd fit (X2:111,85
)

df .e. 91, p.< .0681). A hypothesis.of equality of the Form 1 and Form co:.

variance matrices far (tems 27-39 could not, therefore, be.rejected ey n

though 27-31.apd 34-39 appeared in different groupings on.Form 4. Thus,-
*

asIbUnd fo item Subset), the major effeceof reorganizing the question-

.atrre appeared o.bt,r4flected in the covirlances involving those items that

I.
appeared in.a differeht segyence.

4.
Subset 2 chi-squaio values wer 'significant in the Form,2 and Form 3

comparison for firs.t order (x2 248. 7 df 139 p < .0001), second or-

der (x2.m 240.77,- df 127p < .00011, and.third ordtr (x2 230.67, df

116, .1) < .0000 lag" effects. The model relaxin/ the equality tohstraints on

first order.lag pafia did provide for a signifi
I

cant reduction in the chi-
!

square value (x2 88;73, df i 14, p < .00Ojjj but models relaxing con-

styaInts for second qrder(x2 7.80, df p < .8000) and third order

(X2 10.10, df 11, p <.5200) lag,effec not result in a signifi-

cant reduction. 'This finding, the relativ 4grttude Of the reported chi- 0

square values, and an inspection of the twc correlation matrices indicate.
.
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)a pattern similar.to tha one described for Subiet 1 items. hat is, an .

inflationary effectNof item sequencing was operating and it was moss.ays-
,

ktematic for first order lag correlations.

Results for item Subsets 3 and 4 were,'Ls'anticipa-ted, quite similar.

The, itew organization foe these two subsets differed from that for Subsets

1 andi2 in that items in Subsets 3 and-k.appeared on Form 4 in the same

'iequence and groupings as on Form 1.. Assuming the dAiEa to be consistent,

the results for Subsetrl and 2 suggest one would-expect differences to be
I 4,

found between ,Forms 1 and 2, Forms 1 and 3, and Forms 2 and 3. Because no *

differences between Oollms 4 and ,4 wery found in the previous Analysis

vOlving items 10-13 ad 40-43 in Subset 1 and items-27-39 ih Subset 2.(those

itemS6appearIng in the same sequence for.both forms), no differences were

expeed between Forms 1 and 4 for Subsets 3 and 4.

'The chi-square values (see Table 3, Pets C and 0) lting -.from the

comparlsons of Forms 1 and 2 with Form 3 were significant for both Sgbset 3

r 501.709, df 171, p <-.6001 and x2 471:36; df 1711--P <,.0001,

Teipectively) and Subset 4 *((2 74,81, df 36, p < .0002 and x2-I

82.10. df 36, p:s< .0001, respectively). As was anticipated, the chi-

square vajues resOting from the comparison of'Form 1 wrth Form-41or

Subseti3i(x2 s201.96, df 171, p (.0528) and for Subset 4 (x2 .

39013, df 36, p < :3913) wete not significant. The only deviation o

1

the findings for.these two subsets from results reRorted f r the other item

subsets that the-comparison of Form 1 with Forml was significant for

iSubset 3 (x2 231.87; df 171, p (.0013) but not sIgnificani for Subset

4 (x2 m df 36, p. .2119).

. Resultsi involving the possible item smuence'effect on the first, se-

'cond, and third'order lag covariances indicated the same pattern a was

IA

found for Subsets 1 and 2: The largest'reductions in the chl-square.values for

,L 19
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Item Subsexs 3 and 4 were those involving the firsA order lag effect (x2

176.58, df 17, p <..0001 and x2 4626.47, dfr 6,,p < .0050). A third or-

. der lag model did not fit the data for either Item Subset 3 oiAubset 4. The
A

ft

reported tendency for first order lag corre6t1ons to be,most affected by

soquencing was also observed in the Form 2 and 3 torrelation matrices for

both Subiets 3 and 4.

Factor Analysis

-

116

.Prior to fitting the Form 1 factor m;rrix to Form4,3 and 4, it was

first used in an analysis of data collected previously for a sample of

teachers. Since the techer data were collected on a form identical to

Form 1, the analysis provided some evidence:of the-stability-of the factor.

matrix. For purposes of Oils analysis, a sample size of 257 was declared

tn_order to obtain a Chi-square comparable to that for Form 4. The analysis

resulted in a nonsignificant-chi-square (x2 560.32,,df 540, p < .2640) in-

dicating the factor structure was reasonably consisteptfor aa independent
s

'replication. It is of interest to note the obtaine chi-square value appet.mi.--
.

mated thet*obtained foi Foirfff-i 529.03).

The cbi-squarelvalues.obtained in fitting the Form 1 factor matrjx to

/
Form 3 (x2 1235.70Adf = 540, p <.0001) and Form 4 (x2 = 1255.30, df 540,

.

p 4 .00a) we#e both significan. Residuals resulting lrom theie two analyses,

.tha teacher.data'anarysis, and the Form 1 data analysis are shown in Table

7. Because residuali produced by COFAMM.are caldulite&by subtracting ele-

menillof the sampl.e matrix from elements of the matrix estimated from the ,

model:negative residuals indicate underestimates.

Insert Table 7 abouthere

11.
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Wiltem sequencing can affect results pf factor analyses, the resi-
. 11!

duals recorded in Part A of Table shod be more posit ve--indicative
./

of over.estimates--for Form 3 than for the'teacher.data, Form 1, or Form 4.
9

That ts, tht items.listed in Part A were in the same.sequence on all-.

forms except Form.3, thus. analyses using the factor matrix.obtained-from

Form 1 'hould provide_similar residuals for the teacher4\form.1, and Eollin

4 data, but pver'e'stimates for Form 3. Of tne 23 item paIrs identified in'

Part, A of Table 7, -17 of the Form 3 residuals, indicated with plus .signs,

- were more positive than the residuals for the teacher, Form 1, and Form 4
.

data. Ofethe remiining six pairs, four of the Form Iresiduals 1,4ere more

positive than two of theiother three grou0s. .

Residuals shown in Part B cog Table7 are fo4 item parrs wdich appearid

adjacent on Form 4. but nonadjacent on the Teacher-forM, Form 1 and Form 3.

Consequently, the residuals would be expecked to bitmore negative--indiCative
.

of underestimates--for Form 4 since the factor batrixvOitaineCi from-Form 1 4

data would not be influenced by the'proximity of-the adjacent-item pairs.

Eight of nine residuals for'Form 4 were more negative than those 8f the
4 4

teacher, Form 1, and Form 3 data. -For the one item.deviating from the pat-
/

tern, the Form 4'residual was.more negative than it was for one of the other /.

thilhè groups and c)yfered from a second bV oRly

Item pairs shown in.Part C of Table 7 are those for, which thelresiduals
5.

Should be more positive--indicative of overestimates--fOr both Forms 3 and 4

since these pairs Of items, excepting items* and 32, were.adjacent on the

teacher data and Form 1;...hut not on Forms1 apd 4. items .31'and 12 were-also

adjacent on.Form 3. As shoWn in Table 7, the rsiduals were more positive

for both Forms 3 and 4 for six of the ,seven pairs which was consistent with

expectatIons. Additionally, the residual of Fonm'4 wasAlore positive than

offt

44
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,

the residuals of teacher data and Form 1 for item pair 1.8 and 19.. The Form

4 residual was also more.positive for item'pair 31 and /32 than those for the

other three forms.

-item pairs'shown in Part D
s

of Table 7 are those for which the residual's

shou/d be more negative--indicati e of underestihates--for 'Form 3 since these,
.4 .

ttem pairs were adjacent on Eorm nonadjacent.on the three other forms.
t -0

fourteen of the seventeen residuals were more negatirLf r Form 3 than for

the other; three forms.

Overall, simultbneously considerrng.the expected l'elationskip among all

four forms fdr each set of item fair residuals, 46 of the 57 were in the imp

pected direction ifya sequencing effect was operating. Considering p'alrwise
I

.
-differences, 151 of41.78 were in the antrcipated.direction. ,

)-- . l
I .

0

Pcploratory Analyses
. - r A

9

.2-

1Results from the Varimax rotation of a six-fItctor soluttOn for each of

the four forms'are shown in.Table 8.

*,
,71-1;

.

insert Tpble 8 about here

The Item are shown as they were grouped isrld In the sequence they appeared

oh ForMs l'and 4¼. The four columns under Form 4 indicate the fouritem

.groupIngs.an Farm-4 The setSlof rwas at the left of the table indicate

the Ltem groupings on Form 1. When pOssible, the most simila!: factors were

assigned the same factor numbers. Only the largest factbr loading for each
\.

Item ls shown. AO

The findUngs from-the comparisons of the covariance itrices for the

four forms suggested that (1) the.factor matrix for Form 3 woutd Aeviate most°

ft/.



from the faclor matrices 'of the other three groups sinc the largesi
,

sqUare values were obtained in comparing Form 3 to Forms 1 and 2, (2) the
II

20

factor matrices of Form 1 and Form 2 would be most similar since the smallest'.

chl-sqUarlivalues were found in comparing the Form and 2 matrices, and (3)

the factor matricei of Forms 1 and 4 would deviate most for items 4, 14, and

16-26 since analyses with a modified model indicated that the difference be-

tween the twip forms resided with these pprticular items. .

4

A, shown In the table, the factor matrisof Corm 3 aid deviate most

from the factor matries obtained for i'he other three.forms.
4

tor matrices of Forms-1 and 2 seemed most similar; with the majpr differences

bidng a) a shift 41.f the adjacent item Pair of 16 'and 17 from factor. II on

Forml to the sequenect of .iteMs 18 to 21, factor ill, on Form 2.and (2) a

shlft of the 'adjacent item pair,of 27 and 26 an factor II Of Ftirm 2 to the

sequence of items 29-31, factqr III, on Form I. While, overall., tHe differ-

nce between Forms 1 and 4 does not appear to be much greater than between ,
,

Forms 1 and 2, it is significant that most deviations ofs.the Form 4

matrix from the Form 1 factor matrtx resid4-ith items'4, 14, and 16-26.
, .

. Additionally, these deviations correspond to the grouping and sequencing

.used'on Form 4: Factor 1 of Form 4 corresponds IC) fhe Form 4 item grouping
x

.1., Factors II and-`111 correspond to item grouping 2, Factors III and IV cor-,

respond,to item,grouping 3, and Factor V gorresponds'tip item grouping 4.

Whi1egiltrm.5 had not been included 14 any of the previous analyses--

primarily, since nineltem groupinbs were used op the form jt added to

thi complexlty of the study--it was decided that results of a factor analysis

of Form 5 might provide confirmation for the rmlts of the factor analysis,
,

partillarly those for Form 4. Since Form 5 represeoted"yet a fifth.hay in

which the 1;1. were organized, ff questionnaire- organition Influences the

'1,43
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Inter-tte m correlations and subsequent factor analyses, results from the

-factor analysis,would be fApected t4p reflect the organization of Che items

on.Form 5.

-.The item sequence and.grouping,.and the results of the factor analysis of

Form 5 ese shown in Table 9. Some libprty has been taken by-showing two

loadings for items 11, Ple and 26; however, the addition pf these second

highest loadings could not be'resksted in light of the very.close corms/

pondence of the first four factors and the item groupings.

insert Table 9 about here

.
,../.

Wh4le it could be agued that only four factors are present, the sixth
....

eigenvalue for ForM 5 wa's 1.08 anak:the relative magrtudes of the values
.,

.., .. . A

might.justify six factors', Regardless th anaryisis does provide additional'

dvtdence,of the influence of cluestionnatre.organization on a resultEht fac-

tor matrix for these ,items.

Summary and Discussion

The results of the comparisons of Pearson product-moment:Correlations'

provids.substantial evidence in support of adjacent item pairs having in--

flated correlations relatIve'to what one would anticipate if the items had
4

noi appeared. concurrently pm the questionnaire. In generall the covprIance

matrices corresponding to particular sets of items for two questionniare

forms composed of groUped items were found to differ If item pairs were in

a different sequence, and not.to-differ if the items appeared in the same

sequence. Improvements in fitting data.with a model assuniing' eqvivalent j
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covariance matricei Were generally found 13y specifying a model allowing

covariances for item pairs adjacent on one form but nonadjacent on the se-

)
Gond form to differ, but requiring items appearing in the same sequence on

both forms to have equal cotariances. Comparisons of two other questionnaire

forms on which items appeared in different sequences and ungrouped indicated

.that although sequencing had some effect on second and third order lag co-
b

variances, fhese effects we're less systematic than the effect of sequencing

1

A

on first order lag coveriance (adjacent item palrs)..

An examination of the residuals obtained in fitting Forms 1, 3, and 4 and

the teacher data using a six factor solution obtained for Form 1 data provided

4vidence that item organization could affect the factor structure. Dkfferences

observ'ed amojq the,factor structures of five different,item o'rganizations re-

suiting from he use of rather conventivnal factor analysis procedures

reflected these different Item organizations. The differences among the

factor structures could be attributed to the items which appeared in dif-

forent sequences on the forms.'

Although 'some evidence "was.found to suggest item grouping with an

/
ssociated group descriptive caption had some effect on the covariances, -

ft was difficult to draw firm concjusions about the strength.ofix.such an

effect, Comparisons iltiving items that appearedin the same sequence,

but were grouped on one form and ungrouped on another resulted in the

sillllest differences orel(the comparisons made in the stUdy., The results

from exploratory factor analysis procedures indicated the grouping effect

was quite small, if even ?iresent, ai leaXin comparison to the sequencing

effect. .
.

,...._11:

. 0 .
.

.

- The most striking resuit of the various analyses was the consistency .

of findings. The ffects of item.sequenc wece-generarly present when anti-

ctpated and absent whon.unanticipate
.

..v

.17
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The findings reported here are of course restrIcled to data of the,type

descrlbed. However, this type of data Is representative of a vast array of

data used by reiearchers. Researchers working with.this type of data who In-
,

clude_factor st)ructure rotated procedures as part of their-analyses migbt

consider a possible Item sequence effett in interpreting their results and In

,conStructing their questionnaires.

The question of the presence of an item sequence effect in the analyses
..

'4.

of questionnaires containing high-inference type items is raised by the re-

sults found in this study. _Such measures arp generally. derived And/or con-

firmed with factor-arialysls procedures.. Some consideration should be given

. to asking if the same factor composition would have resulted had the items

been presented in some other sequence. Atten
!

hould also be gtven to
At

factor soNtions of only a few items. It is possillre such factorsare only

refleCting tnflated elatIonships'resulting from items of close proximity.-

FtnalPy; one might hypothesize that 4 sequencing effect.would be less

Influential on analyses involving.fewer numbers of factors. This is cur-
,

a
4rintly being investigated using the data obtained for this studly.

A

%.

1 16.,.s.
1.
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TABLE 1

ITEM SUBGROUP COMPOSITION FOR THE 61 ITEMS iNPPEARING

ON THE IN-SERVICE EpUCATION SURVEY
4 QUESTIONNAIRE

26

Subset Item number Form 1 Form

Grou Gr

1 2 3 .1 2

10

11

12

13

14

16

t7

18.

19

22

23

24

25

40
41

42

A3

lag

.."\

2 4

20

21

26

27

28

29

30

31

N\32.
3

14

-35
36

37
38

)9

x. X
\

X . X 411

x.

x'

-x

,x

x-

x
x

x

04?9
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TABLE 1--Continued

14

Subset

3

27

Item number

'4*
v.1

Form 1 Form 4

Group

e- t

roup

-1, 2 3 2

44
45
46
47

0 48 it
49 No.

50
51

52

53 x
54
55
56
57
58

59
50 A
61

1

2

x
x

,

x

x
.,

3
, x x

5
6

....
x
x.

x
x

7 x x
8 x x
9 x x

'

4

Note.--Although identified as item groups 1, 2, or 3, each subset
consists of distinct groupings,i.e., items in grouR 2 for item subset 2
are not necessarily in group 2 for item SUbset 1.

Ito

30
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TABLE 2

PEARSON PRODUCT MOMENT CORRELATIONS FOR ITEM.PAIRS
APPEARING AS ADJACENT ITEMS ON QUESTIONNAIRE

FORMS TWO AND THREE -

Form 3
pairs

Form 1

N...480

Form 3 3-1 Form 2
palrs

Form 2
N 241

Form 3 2-3'

7,44 075 179 to4 1, 2 176 254 -078
44,49 259 213 -046 2, 3 345 325 020
49,18 208 225 017 3, 4 331 232 099
18,2!* 429 53r 108 4, 5 512 4i7 095
21,11 344 366 022 5, 6 466 456 010
11,42 176 219 043 6, 7 277 186 091
142,40 396 334 -062 7, 8 444 222 222*
4003 225 286 ° 061 8, 9 658 461 197*
13,15 315 443 128 9,10 225 321 -096
15,48 329 342 %013 10,11 646 463 183*
48,33 277 351 073 11,12 660 456 204*
33,55 315 380 065 12,13 634 235 399*
55,24 318 293, -025 13,14 440 323 117
24, 9 340 370 030 14,15 450 207 .243*
9, 4 2140 361 121 15,16 396 202 194
4,61 216 448 232* 16,17 575 356 219*

61,20 218 262 044 17,18. 565 414 151
20,32 263 394 131 18,19 535 432 103
32,31 408 486 078 19,20 557 400 157
31,27 507 633 126 20,21 611 536 075
27,0 331 330 5-001 21,22 570 333 257

31N, I8

124

183

307
436

183

253*
22,23
23,24

416
550

316

208
too

Amb 342*
46,51 389 555 166* 24,25 472 181 291*
51,39 310 296 -014. 25,26 481 272 209*
39, 8 ,222 464 242W 26,27 490 405 085
8,25 189 260 -071 27,28. 677\ 549 128

25,14 209 '353 144 28,29 546 342 204*
14,16 331 361 030 29,30 597 428 169
16,54 38 635 248* 30,31' 493 459 065
54,19 7 273 016 31,32 -598 481 112
15,30 404 512 108 32,33 505 249 25
30,17 28 550 269* 33,34 639 320 319*
17,50 316 584 268* 34,35 462 377 085
50,57 395 519 124 35,36 416 337 079
57,36 286 409 123 36,37 494 237 257*
36,12 148 384 236* 37,38 548 319 229
12, 2 180 217* 38,39 654 102 252*
2,23 128 375 247* 39;4o 430 223 207*
23,46 165 412 q 246* 40,41 580 319 ,261*
46,59 249 v514Q5r 15 41,42 581 306 275*
59,37 313 546 23 * 42,43 512 127 385*
37,26 271 374 10 43,44 516 213 303*
26,10 243 -577 33 44,45 499 121 378*

31
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TABLE 2-7Cont Inued

Form 3 Form 1 Form 3 3-1 orm 2 Form 2 Form 3 2-3
alrs N-480 N..254 Urs

10, 3

3,47
47,58
58,41
41,53

53,56
56,52

52,22
:22, 6

6, 5
5,43

41,35
,29

29,60
60,3
4,45 I.

771

244
250
363
309

327

320
249

180
322

249
323

'376

266
431

243

'

.

527
312
448
461

474

-568

413
473
405
456
406
438
447
443 .

589

437

351*
068
198*
098
165

341*
093

224*
225*
134

157

115
_071

177*
1.58*
194*

J

45,46
46,47
47,48
48,49
49,50
50,51
51,52

52,53
53,54

54,55
55,56
56,57

F8,,r;
59,60
60,61

1

724
445
643
612
589
516
404

507
506
473

440
693
568
532
542,,

517

412
302
484
260

179

383
225
434

214
190
217
527
395
320
451

254

312
143
159*
352*
410*

133
179
073
292*
283*
223*
166*
173*
2.12*

041

263*

! ,Note."Valkies appearing rn the table are correlations multiplied by 1000.
.* p 4.01 for two-tailed test.

,
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TABLE 3

SUMMARY STATISTICS FOR TESTING EQUIVALENCE OF
VARIANCE-COVARIANCE MATRICIES BETWEEN

PAIRS OF ITEM FORMS FOR VAUOUS
SETS OF ITEMS

Form
comparison

Items
fixed

6 'Model

df.
1 1 Fo<

Reduction
df j X2

4r
A. Ite Sukset 1: 10-14, 16-15., 22-25, 0-43

1 vs 2
1 vs.3
1 vs 4

All

All

All

Adj. prs. frq.el

153

153

153

145

20.0
393.00
280.18
199.68

.0060

.000)

.0001

.0020 8

-

80.50 .0001
10-14, 40-43403' 36 29.40+ ,7739 109 170.27 .0010

2 vs 3 All 153 395.\09 .0001
First Order 140 289.6 .0001 13 105.13 .0001
SaOnd Order 131 268.32 .0001 9 21.64 %0110

. ' Third Order 123 :223.90,. .0001 8 44.42 .0001

4o

B. Item Subset 2: 4, 20, 21, 26-39

1 vs 2
.

All'
20, 21, 26-39
27-39
32-39 \

153

136
91

36

214.27
195.05
151.47
57.41+

.0008

.0007*

.0001

.0131

17

45
55

,

19.22
43.58
94.06

.3160
%5400
.0010 \

1 vs 3 All 153 358.72 .0001
1 vs 4 All 153 237.85 .0001

Adj. prs. free' 150 228.05 .00 3 9.80 .0249
20, 21, 26-39 136 184.61 35 17 53.24 .0001;

. 27-392,3 91 111.85 .0681 59 116.20 .0001'
. 32-39 36 48.27+ .0831 55 63.58 .2000
2 vs 3 All 153 337.30 .0001

First order free 139 .248.57 .0001 14 88.73 .0001
Second order free 127 240.77 .0001 12 7.80 .8000
Third order free 116 230.67 .0001 11 10.10 ,$210

-

,,,is

a..

C
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TABLE 3--Continued

Form
comparison.

Items

fixed
Model Reduction

df FT" P< df I x2

C. Item Subset 3.: 44-61

, t1 vs2 All. 171 231.87 .0013
1 vs 3 .- All 171 501.79 .0001

N
1 vs 4 A112 171 201.96+ .0528
2 vs 3 All 171 471.36 .0001

/
First order free
Second order free

154

138

294.79
239.56

.0001

.0001

17

16

176.58
55.32

.0001

.0001
Third order-free 123 207.50 .0001 15 32.00 .0070

#

D. Item Subset 4: 1-3, 5-9

1

.

1 vs 2 All 36 . 42.48+ .2119
1. vs 3 All 36 .74.81 .0002
1 vi 4 A112 36 39.43+ .3193

,

2 vs 3 All 36 82.LD .0001
First order free 30 55.63 .0030 6 26.47 .0001
SeCond order free 25 44.84 .0087. 5 10.79 .0560
Third ordei free 20 33.10+ .0329 5 11.73 .0410

Note.--The superscripis denote the following: (1) items have been rese-
.quinced for one of the two forms, (2) items remain grouped identically and in
the same sequence for the two forms, (3) items have been resequedced for the
two forms, and (+) model provides for a sufficient fit of the data.

.
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Form

Form 4

TABLE 4

ITEM SET ONE INTERCORRELATI0NS8 FOR FORM ONE AND FOUR

*Items

10 11 12 13 14 16 17- 18 19 22

10 56 53 42 17
11 59 59 46 25
12 50 63 52 17.
13 36 45 53 k 32
14 26 33 34 41

16 33 36 38 42A 331
17 37 34 39 134 32°
18 27 33 36 35 32
19 29 20 23 35 25

Items 22 19 21 17 26 31

23 11 18 14 19 20
24. 28 28 32 26 40
25 23 22 19 23 21

40 23 21 18 22 26
41 22 13 16 20 23
42 16 18 15 20 20
43 18 13 20 22 25

28 39 37 34 24
36 '38 38 36 29'
38 34 29 23 ,/22
45A 38 40 29 19
431 33B 31 28 28

57 47 17 23
64 56 12C 17

40. 38 332' 18
421 28C 502 41

34 31 28 254
26 16 15 13E 36
42 37B 383 37 40F
-30 23 27 ,33 48G
27 24 23 33 29
20 19 17 ..30 31

28 22 NQh.....27 28

31 29 27 32 35

23 24 25 40 41 42 43

10 39
25 35

17 40
20 48

23 ,1
20 45
19 45D
18 543
25E 27

44 2or

135
342

39u 447
26H 31

,19 36
25 31,

37

20 26 22 21

,32 18 19 31

28 17 18 22
26. 20 17 0
18 25 26 27
27 35 31 35
22 24 20 25
28 '20 24 22
34 31 20, 22
51G 27 40 19
646 27H 25 20
237 26 29 30

398 371 22
328 53 47
271 50 49
31 40 45
35 47 .38 42

27
24

21

24

26
24

31

33
30
24

32

36

33
37

35
44

-ENV

Note.--The numerical supe ripts indicate the corresponding intercorrelations for.
Items that were adjacent in only one of:the two forms. Form 1 parts are (18,19), (23,24),
and,(24,25). Form 4 pairs are (14,16), (18,24),(19,22), (23,25), and (25,40). The
siphabetic superscripts denote thosi item pairs that appear as second order item pairs),
(separated by one other item) In only one of the two forms. Ford 1 second order item. pairs.
Are (17,19) and (22,24). Form'4 second order item pairs are (13,16), (14,17), (17,24),
(19,23), (22,25), (23,40). and (25,40..

.

0

4Tabled'values are intercorreltions muTijiptied by 100.
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. TABLE 5

FORM ONE AND FORM FOUR INTER-ITEM COR1LATIONS
FOR ADJACENT ITEM PAIRS WHERE 0 E

ITEM DOES NOT BELONG TO THE
ITEM SUBSET

.111-

Form 1 Correlation Form 4 Correlation
airs Form F 1 Form 4 pa ForM For-7TC-

Item Subset 1: 10-14, 16-19, 22-25, 40'.43

9,10 21 16 3,10 22 36
14,15 35 26 19,31 43 35
15,16 51 27 43,32 38 29
19,20 45 38
21,22 43 37
25,26 43 25
39,40 27 21

\s143,44 39 36

Item Subset 2: 4, 20, 21, 26-39 -

32 28
4, 5 45 40

4,24
39,44

30 33
27 26

Nots.--Values appearing In the table are correlations multiplied by 100.

. .36

33
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TABLE 6'

ITEM SET TWO 1NTERCORRELATI0NSP
FOR FORMS ONE AND FOLI,R

Form 4

Form

' 4
20

21

26

27

..1-tems 28

29

30

31

12

33
34

35
36

37
38

. as.

Items

,

20 21 26 27 28

561 40A '33 49 47
34' 54. 31! 43 38
34A 61 44' 53C 49
27 33B 38' 46 37
31 45 49C 44 71

28 39 47 "34
25 38 48 35 51 50
29 ,42 45 32 42 45
26 45 52 34 51 52
29 26 34 23 33 32
24 34 , 34 27 36 38
27 28 36 25 41 44
16 27 32 29,, 32 37
33 "27 30 34- 34
26 34 39 27 35 35
24 25 34 .22 33 34
:20: 27 -32, 23. 39 39

29 30

20 19

27 25
38 48
24 30
41 45
47 45

53
60

.63 63
40 38D
37 37
37 31

38 - 33
25, 25
41 . 41

34 3a
40 34

31

30
28

51

32
46 .

46
51

61

41!
44c.-

39
30
27

43

31-
38-.

32 33 ,.34

24 37 27
33 38 '30

31 33 39
18 15 18.

21 27 '33
30 29 32
28 27 30

27D 23 27
313 33E. 37

51 54
58 61

i0 .65

36 42 50
29 -34 . 40
34 *2 44

38 40 37

37 38 ,

25

14

23

36
22
-27

34
34

31

31
36
36
56 .

35
42

31

41

A

,36 37 38 39

28 21 11 .11

39 37 28 19

37 56 43. 41

24 25 22 14

31 37 28 30
37 35 30 36
28 37 35 39
23 43 42 37

34 48 08 34
42 39 32 34
32 36 33 37
38 '49 37 44
42 47 40 33

' 50 33 24

37 53 43

33 52 49
26 '49 49

Note,--Tbe numer4c41 supergcrlipts Indicate the correspónding intercorrelations for items that
woe...adjacent In only one of two forms. Fo-rm 4 pairs are (4,20) and (21,26). The only adjacent
palr for Form 1.Is (3102).. The alphabetic s'uperscripts'derlote those item'pairs that app5ar
as iscond order 1;em pairs (separated b'yone other, Item) In only onelof the two forms.7-1orm 4 ses..

tond orde Item pairs are (4,21), (20,26) aqd (21,i7), Form 1 second order item pairs are (30,32).:
And (31,33).

Tabled values are correlatidns multiplied by tog.
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TAKE. 7

RESIDUALS DERIVED IN. PITTING SIX FACTOA
MODEL BASED ON FORM I DATA. 4

FOR THIRTY-FOUR ITEM SET

Item
,

Teacher

Residual*

_Administrator

Form I Form 4 Form 3

A. Item.pairs ior teachers form, Forni 1 and Form

,14.

. `1

10,11 -046 -033 ;4018 -026 4
.

11,12 -007 014 -006 -014
12,13 -069 057 052 143
13,14 -095 -127 -026 -050
16,17 -006 -7058 -081 128
17,18 -177 011 -183 -013
20021 -109 -125 -114 -106\ 22,23 -166 -199 -212 -121
26,27 -043 -013 -032 -043 111.0

27,28 -003 -011 -029 015 +
28,29 -028 003t 014 120 +

.
29,30 -049 -045 -062 004 +
30,31 -0084 001. -095- 006
32.33 113 ! 031 073 205 +
33.34 024 044 -030 114 +
34.35 -095 -058 -150 -047 +

-201 -031 -142 -088 =I I.35.36

36.37 -129 -059 -214 048
37.38 -186 -201 -208 -022 +

.
38.39

.
-208 -184 -191 -131

40,41 -1 54 -117 -175 -037
41,42 -105 . -104 - 70 -050 +
42,43 -133 -1061 -102 '148 +

38
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TABLE 7--Cont inued

I tem

pa I r

Teacher
Form 1

Residual
Admlnistrator

Form 4 I Form.

B. Item.pairs for Form 4,'but not for form 1 or Teacher form

4,20 013 -030 097
14,16b - 010 -024 -124 + -046

18,24 041 022
,. -158 + 126

24, if 029 022 -014 + 071

.21,26. -001 017 -077 + 076
31,19 -040 000 -010 - -019
19,22 -030 -008 -173 + -055
23,25 -208 -132 -384 + -200
25,40 024 035 -039 + -012

C. Item pairs for Teacher form and Form 1, but not Form 4

18,19 -127 -182 -047 + -153
19,20 -141 -100 + -127 +
21,22 -12'1' -064 -025 + .008 +
23,24 -092 -063 146 + 047 +
44,25 067 -060 129 + 156 +

-106 -085
.

086 +. -003 +
:;:b 079 106 150 + -052

39,40 -081 -061 .023 + -035 +

-

31)
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TABLE 7- -Condhu-vd

Item
pair Residual

Teacher [ Administrator
Form I Fo 9.4 I Formj. 1....

D. Item pairs for ForM 3, but-nOt Form 1, Form 4,:or Teacher form

10.16 -062 -*-013

11,21 031 009
11,42 004 013
12,36 -085 -014
13,40 027 025
14,25 -006 -024

. 14,16 -010 -024
17,30 -036 021
18,21 028
19,30 019 .-012
20,32 057 051
26,37 027 -041

1 27,31 038 022
27,38 001 -013

29,35 -038 -096
35,43 -046 -050 t

. 40,42 -016 -016

o4i -282
034 A 053 -

-082 046
.

011 -119 +
067 003 +
001 , -154. +

. -027 -046 +
- -062

.,

008- -100 +
N 074 -218 +

-011 -035 +
-\052 -131 +

062 -Ij2 +
-004 00241 -
-062 -161 . +
-147 -206- +
-Q07 -039 +

.:

Note.--The values appearing in the table are 1000 times,as large as
the actual residuals. 'The (+) and (-). symbol's are used to denote agreement
nd disagreement with anticipated patterns assuming item sequence inflates,
thy "tovarlanclif-for adjac*nt items.1.

\

aC0FAMM computes the residual as where Is the 'estimated covariance
matrix and S the semile covariance matrix: Thu's, ih part A, Form 3 residuals
should be less negat7ve than residuals for Forms .1.and 4 andJor'the teacher
form if sequence affects the Covariances as anticipated. Form 4 residuals
should,'In the presence of the anticipated effect, be more negative for the
residuals reported in part B. In part C, residuals for Forms 3 and 4 were
_expected to bat less 'negative than the other resrduals:

bThese items appeared as adjacent items on Form 3.
AR

.
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all

MALE 8

FOUR FORM MAJOR FACTOR LOADINGS FOR
SI4FACTOR SOLUTION .

m groupin
Form 1

1

Form Form
Factor loadings
Form 4 orm

2

item Grou s.
2 1 3

4
lo
11

12
13
14

Factors
4 -11 -111 Ilvivi

16
17
18

24

19

20
21

22.
23

25
26

140

41

42
0 43

27
28
29 ...

30 .

31
32'
)3
34

35
36
37

, 38.
' 39

31
57
75
76
58
36 .

43

\
53
49
44

I.

51

51-
38

61

39
436,

43 \
h8

./ 62
68

,

52

1/1

53
66

.71
51

54

.52

59
60
62

,53.
46

59
67

69
65
a

49

50
44

-Factors Facters
orm
actorsI iiiIivjv Iv' lin I 111 I ittp-IvI sin i its livivi

68

57
43

1.

55

49 65

76

46
61

54

50

69K

66)
4/.

33

29

61

73
56
46

. 51

40
48

67

5g

Note.--Actual loadings have-been 1ttpl tedeby 100.
'Loading is 26.
bln.04,,Au

33 '"

63 41k
74

70

64

64
64

55

53
61

51

66

64

55
42
45

75
52

51

56
54

37

36
46
63

49

53

55
63

55
67

72
64

51

53
64

55
39

51

48
43

42

57
0

43
43

55
56

55
45 64

49
40 .

31
48

2
7

32
48

54

52
38
40

44

50

42

VI

39

48

S.

V

4 2
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IABLE 9

FORM LIVE MAJOR
FACTOR LOAD I NGS

39

I t Group I ng 411

Form 1 Form 5
1 2 3 4 $

Factors

\ 3

5

10

-11

12

13

16
17
18
19

21

s.

22
23

25
26

40
41
42
43

27

28

39
30
31.

32

33
k 34

35
36
37
38
39

I H HI IV V 1/1

48
41

57
61
66
38
59
63
40 40

. 50
53

69
36 23

40
55
59
60
65

55
54
58

58
69
69
51
56
47
49
53

36

58

.50 A
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TAIlit Is

QUICIITIONNAIRt 1TtM DESCRIPTION

Noe *or Item description
Number Item description

I. @shaving im manner which Is consistent with the legal rights and responsi-
bilities orteechers.

3. Oroanisinq the classroom environment to emphasise rewords rather then
punishments.

J. Coordineting individual,and group instruction and supplementary ctivities
within the confines of scheduling constraints.

4. Maintaining classroom records to facilitate classroom management.
S. Establishing procidures to maintain an orderly class.
6. Implementing strategies to ncourage positive student ttitudes toward

learning.

I. Determining .hon and how to pply group methods of discipline.
O. Analysing the problem behaviors of 'students.
S. Inoirmenting procedures to resolve individual behavior problems.

10. Seleciing instructional objectives which ace relevant to tong-range goals.
II. Stating instructional objectives In terms of ob 'big student behsviors.
IS. EeleitlIshing expected student perforrence levels for instructional objectives. .

13. using cognitive (e.g., ability and achievement) and non-cognitive (e.g..
attitudinal, velue. end sociological) information about students to stablish
priorities for gdais and objectives.

14. Identifying individual and group reinforcers which can be used to motivate
students.

1$. Recognising students with special cognitive (e.p., learning disabilities)
or effective (e.g., emotionel) problems who need the attention of school
and community specialists.

16. Determining whether the learning task identified In an objective requires
prfmerlly memorisation, formation of a new concept, problem solving, synthesis,
etc.

I/. Identifying the a quisite skill ird knowledge necessary for a student to
achieve en objective .

18. Oreaking down g learning task into.components In order to accommdete students
with different skills end abilities.

19. Designing instructional programs to meet the individual needs of students.
30. Arranging Instruction so that students can nova In en orderly manner towerd

the achievement of an objective.
31. Applying learning principles when planning end guiding leerniniectiLitles.
U. Incorporating recent subject matter developments Into the lost uctional

process.

33. taperimenting with different methods of teaching.
34 Applying knowiedgirof child and adolescent development when planning and

guiding horning activities.
15. Using newly developed curriculum procedures and Wadable.
36. [valuating the ppropriateness of instructional materials (e.g., textbooks),
17. Coltricting Information on a regular basis concerning student, progress toward

the achievement of instructional objectives. I

38. Providing feedback to studenti on a regular basis concerning their progress
toward'achlevIng Instructional objectives.

29. Using performance knformation to pinpoint the nature of learning difficultiee.
36. .liassruclurinl instruction when istesching Is necessary,.

31. Using information *bout student perforeence to assign subseqment learning
activities (e.g., remedial end sequential)!

31. Interectine with students from a different social end ethnic background
than theirs.

33. Employing group activities to Inomote widespread student perticipetion.
34. Interacting with students In ways to promote mutual understanding and trust.
35. Using techniques of questioning to encourage higher levels of student

thinking (e.g., analysis, synthesis, and evaluative thinking).

$6. Presenting clear and logical verbal instruction (e.g., lectures).

37. Employing procedures to encourage self-directed student, behaviors.
36. incorporatinsevalue clarification activities Into the instructional process.
39. Using techniques- to encourage positive student self

f worth.
pts end feelings

O. Ins liarning centers, audio-visual aids, television, games, and other .

multimedia methods to promote student learning.
I. Incorooreting community facilities and res urce people Into the instructional

process.
41. Ustng pare-professionals, tutors, end ot instructionel personhel In

Conducting classroom related activities.
43. Devising instructional materials and activities, Including remedial.
44. Selecting tests which metch state( ojbectives.
45. Constructing objective cognitive Out items (e.g., multiple-Choice and

matching).
46. Constructing non-objective cognitive evaluation procedures (e.g., essay

items, performance ttttt mints. and product evaluation).
41. Interpreting commercial achievement test scores.
46. Calculating normetive scores such as moons, medians, percentiles. stanines,

e tc. 16

4$. Constructing non-cognitive a sssss ment devices (e.g.. attitudes end valoss).
$0. Improving present assessment devices and procedures.

SI. Interpreting the-results of testing and evaluation to students, their wnt@
e nd to other professionals In terms each can understand.

53. Using student feedback (e.g., opinions) to evaluate and revise instruction.
33. Using student achievement dote collected throughout the instructional

process to evaluate and revise Instructional materials and procedures.
S. Determining whether objectives have ben obtained for which 'perforeenci

standards cannot be set. (e.g., non-cognItive Objectives).

55. Devising accurate, objective-methods for periodically summarising and
reporting student achievement (e.g., grades).

56. Implementing pracedures to enlist parental support of yo ur Instructlenel
program.'

57. Exchanging Information about students with parents on a regular basis
(e.g., progress difficulties, special problems).

$6. Interacting with parents from a different social and ethnic background
then theirs.

$5. Discussing their instructional saccesses, needs nd problems with school
administrators In a non-thresteningionvIronment.

60. C emmunicatIng their goals ex4I objectives to the public: 1:
Receiving pertinent Information shout the activities f government, school
administration. community, and professional Organisation (e)

' 61.
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